All reagents were used out of the bottle as purchased from the supplier without further purification unless otherwise noted.
2-Allyl-4-fluoroaniline:
An oven-dried 250 mL pressure tube was equipped with a stir bar, sealed with a rubber septum and flushed with argon, introduced via a needle inlet with another needle outlet. The tube was charged with N-allyl-4-fluoroaniline (4.50 g, 29.5 mmol, 1.0 equiv) and xylenes (70.0 mL), both added via syringe. The pressure tube was cooled to -78 °C in a dry ice/acetone bath and the solution was stirred for 10 minutes. Boron trifluoride etherate (4.08 mL, 35.4 mmol, 1.2 equiv) was then added via syringe and the solution was stirred for 10 min at -78 °C and then brought to room temperature. The reaction mixture was a peach color. At this point the reaction vessel was sealed with the pressure tube screw cap and was placed into an oil bath and heated at 180 °C for 10 hours. Overheating the reaction or longer reaction time can result in formation of a hydroamination side product. The reaction vessel was then allowed to cool to room temperature and the reaction mixture was quenched with 2M NaOH (52 mL). The mixture was transferred to a 250-mL separatory funnel and extracted with EtOAc (3 × 60 mL). The resulting organic phases were combined, washed with brine (2 × 60 mL) and filtered. The combined organic layers were dried over Na 2 SO 4 (65 g), filtered, and concentrated by rotary evaporation (20 mmHg, 50 °C) in a 250 mL round-bottomed flask to afford a dark red oil. Residual solvents were removed under vacuum. The crude title compound is obtained (4.53 g) in sufficient purity for use in the subsequent step. IR (thin film): 3439, 3381, 3048, 2889, 1627, 1489, 1424, 1237, 11475 
N-(2-Allyl-4-fluorophenyl)-4-methylbenzenesulfonamide (2)
The 250 mL round-bottomed flask containing the crude 2-allyl-4-fluoroaniline (2) (4.50 g, 29.5 mmol, 1.0 equiv) was equipped with a magnetic stir bar, sealed with a septum and purged with an argon atmosphere by means of an inlet and outlet. The oil was dissolved in dichloromethane (29.0 mL) and treated with pyridine (7.23 mL, 88.7 mmol, 3.0 equiv), both added via syringe. This solution was allowed to stir for 10 min and was then treated with 4-methylbenzene-1-sulfonyl chloride (6.67 g, 34.9 mmol, 1.2 equiv) and the solution was stirred for 16 h at room temperature. The reaction mixture was then transferred to a 250 mL separatory funnel and washed with 1M HCl (3 × 60 mL). The combined aqueous layer washes were extracted with CH 2 Cl 2 (1 × 30 mL). The resulting organic phases are combined and washed with brine (2 × 60 mL), and the combined organic layer was dried with Na 2 SO 4 (50 g), filtered and concentrated by rotary evaporation (20 mmHg, 35 °C) to afford a dark red mixture. The product 2 was purified by flash column chromatography using a 0-15% EtOAc/ hexanes gradient and the resulting solid was dried to constant weight under reduced pressure affords the title compound as a pale yellow solid (6.49 g, 75% yield over two steps). 
2,2-Bis{2-[4(R),5(S)-diphenyl-1-3-oxzolinyl]}propane (3)
This procedure is an adaptation of a similar ligand alkylation reported by Denmark. 1 An ovendried 250 mL single neck round-bottomed flask equipped with a stir bar was charged with 2,2'-methylenebis[(4R,5S)-4,5-diphenyl-2-oxazoline] (1.50 g, 3.27 mmol, 1 equiv) and the flask was sealed with a rubber septum and purged with argon via a needle inlet and outlet. The compound was dissolved in anhydrous tetrahydrofuran (100 mL) and treated with diisopropylamine (0.47 mL, 3.33 mmol, 1 equiv) and TMEDA (1.00 mL, 6.67 mmol, 2 equiv), added via syringe. The flask was then placed in a -75 °C bath (dry ice and isopropanol). The mixture was stirred at this temperature for 5 min and then treated with a 1.6 M solution of n-butyl lithium in hexanes (4.10 mL, 6.56 mmol, 2 equiv), added via syringe. Upon the addition of the n-butyl lithium the solution became a mustard yellow color. The reaction was then warmed to -20 °C over 15 min. Once at -20°C this temperature was maintained for 30 minutes after which the temperature was lowered to -75 °C and iodomethane (0.42 mL, 6.73 mmol, 2 equiv) was added via syringe. Upon completion of the addition, the cold bath was removed and the reaction mixture was stirred at 22 °C under argon for 16 h. The reaction turned to a white heterogeneous mixture upon completion. The reaction was quenched with saturated aqueous NH 4 Cl solution (50 mL) and diluted with additional water (25 mL) to dissolve any salts that may form. The mixture was transferred to a 500 mL separatory funnel and extracted with Et 2 O (3 X 100 mL). The combined organics were washed with saturated NaCl solution (100 mL) and dried over MgSO 4 (1 g), filtered, and concentrated by rotary evaporation (20 mmHg, 40 °C). The crude white solid was purified by flash chromatography using 50% dichloromethane/ hexanes gradient. All material was dried under reduced pressure to afford the title compound 3 as a fluffy white solid (1.37 g, 86% yield).
Mp: 160 °C. 137.5, 136.2, 127.9, 127.6, 127.4, 126.9, 126.6, 86.3, 73.8, 39.6, 24.8 (S)-5-Fluoro-2-(2,2,6,6-tetramethyl-piperidin-1-yloxymethyl)-1-tosylindoline (4)
An oven-dried, 500 mL, 14/20 neck size, round-bottomed flask equipped with a magnetic stirring bar was brought into a glove box under an argon environment, where the flask was charged with Cu(OTf) 2 (0.76 g, 2.1 mmol, 0.15 equiv) and (4R, 5S)-diphenylbis(oxazoline) 3 (1.22 g, 2.5 mmol, 0.18 equiv) then the flask was sealed with a rubber septum. The flask was removed from the glove box and place under argon via a needle inlet and outlet. Freshly dried toluene (78 mL) is added by syringe and the mixture was heated at 70 °C for 2.5 hours. The solution turned an emerald green color. This catalyst solution was allowed to cool to room temperature then TEMPO (6.51 g, 41.7 mmol, 3.00 equiv) was added as a solid. Sulfonamide 2 (4.25 g, 13.9 mmol, 1 equiv) was added via syringe as a solution in 99.2 mL of toluene. Prior to use, the substrate was azeotroped with benzene to ensure any residual water is removed. Benzene was removed by rotary evaporation. The compound was allowed to dry under reduced pressure for 3 hours prior to use. The flask was back-filled with argon to ambient pressure. (The substrate should not be used unless it is a solid.) The solution was put under an oxygen atmosphere (1 atm, balloon, by introduction through a 14/20 glass adapter fitted with to a vacuum hose attached to the balloon) and was heated at 110 °C (oil bath) for 6 hours. The reaction temperature should not surpass 120 °C, otherwise side products have been observed.
The reaction mixture was cooled to room temperature, the stir bar was removed and the reaction was concentrated by rotary evaporation to afford a brown oil. The crude oil was purified by flash chromatography using a 0-10% EtOAc/hexanes. The product 4 was dried under reduced pressure to a constant mass of 5.47-5.69 g affording the title compound as an off-white solid (5.47-5.69 g, 86-89% yield) in 89% ee (enantiomeric excess determined by chiral HPLC on Chiralpak AD-RH). The optical purity of indoline 4 was further enriched to >98% ee by recrystallization from hexanes (4.28 g of pure 4 obtained). 78.7, 61.4, 59.9, 39.5, 33.1, 31.7, 21.5, 20.0, 19.8, 16.9. IR (neat): 2936 78.7, 61.4, 59.9, 39.5, 33.1, 31.7, 21.5, 20.0, 19.8, 16.9. IR (neat): , 1600 78.7, 61.4, 59.9, 39.5, 33.1, 31.7, 21.5, 20.0, 19.8, 16.9. IR (neat): , 1480 78.7, 61.4, 59.9, 39.5, 33.1, 31.7, 21.5, 20.0, 19.8, 16.9. IR (neat): , 1480 78.7, 61.4, 59.9, 39.5, 33.1, 31.7, 21.5, 20.0, 19.8, 16.9. IR (neat): , 1356 78.7, 61.4, 59.9, 39.5, 33.1, 31.7, 21.5, 20.0, 19.8, 16.9. IR (neat): , 1263 78.7, 61.4, 59.9, 39.5, 33.1, 31.7, 21.5, 20.0, 19.8, 16.9. IR (neat): , 1163 C, 65.19; H, 7.22; N, 6.09; Found: C, 65.28, H, 7.09; N, 6 .09 (± 0.3%). 
